o st 8L 1S, Department of Energy

he ' :;:f-_: Energy Efficiency and Renewable Energy

How to Use
COMcheck
Energy Code Compliance Software

U.S. Department of Energy
Building Energy Codes Program



When does COMcheck apply?

Commercial New Construction, Alterations and Additions

» Commercial Buildings include all buildings except
Single family
Low rise multi-family < 3 stories in height

» State Dependent

Not all states have the same code, some states have state-specific
energy codes

Check to see what code is applicable in your state and if COMcheck
IS accepted

Status of State Codes
http://www.energycodes.gov/implement/state_codes/index.stm



http://www.energycodes.gov/implement/state_codes.index.stm

Components that Must Comply
with the Energy Code

Building Envelope

e construction assembly (materials &
insulation levels)

o windows, doors & skylights

Mechanical Systems
Service Water Heating

Lighting Systems



http://energycode.pnl.gov/cocoon/morf/ResourceCenter/graphic?image_id=1239&datasource_name=EnergyDS

What 1Is COMcheck-EZ?

» Envelope
trade-off calculations are based on envelope loads only
defines a proposed design and a budget design

» Lighting
Watts/square foot (LPDs)

» Mechanical

short wizard to customize a list of requirements applicable to the
system identified



What Do | Need to Know?

Information you need to use COMcheck-EZ:

1. General Understanding of Windows-based Computer
Programs

2. Basic Information about the Builder and Project to be
Constructed

3. Buildin%PIans Including Exterior Wall Areas, Glazing
Areas, Roof/Celling Areas, Basement Wall Areas, etc.

4. Insulation R-Values, NFRC Glazing and Door
U-Factors, etc.

Lighting
Heating and Cooling System Efficiencies
/. Service Water Heating

S (1



A

.hhﬁ-.gkiil Incerret Firero: ‘a‘|,;|'|_|llu_

VBB [8 [u]a] A Explorer 180ER.
d F |7
ETR MICFOS0FE il (ol | = [ =

FhoCoiEQiCor

S |

SOoneiREaner WOFESEED R SSYand)

EIa11S

g | &) T

au ] BRG] = |2 LLTETOEERLSD

[ i L O eI Dl entatl

E - o)
ficrosoftiord RDeskEon SO cH etk b DOE's Building Energy Codes Program
R Internet Address: www.energycodes.gov
Technical Support: techsupport@becp.pnl.gov

MICHOSOED Bl
e faa]

-
|

- s PR TR

1 ‘ Energy Efficiency and Renewable Energy - U.5. Department of Energy
.

Articles

77 start



Microsott \Word

T

il Untitled.cck - COMcheck-EZ
File Edit View Options BeLEN Help

O | % Ba @ 901(89) Code

Code: 2003 IECC

ﬁ*

-~

DEx

90.1 ("99) Standard

/

90.1 {2001} Standard

1998 IECC
City [sbbott | 2000IECC
2001 IECC
i v 2003 IECC
{ Whole Building _ \
Georgia
Lousiana

Wehole Buildi

pace)

: A2 N

Massachusetts

Click to =elect buidingty  Minnesota

Mew York
Wermaont

Envelope andior Mechanical Compliance Only

O

Checkthis box if Lighting Compliance will not be used.

FProject Type

(%) Mew Construction () Additi

Praoject Information

Project

Expand the Screen

like other programs.

Let's take a closer
look at this area.

Yalid huilding use areals) must be provided on the Project screen.

Erwelope | TBD |

| Choose the state in which the building will be located.




&l Untitled.cck - COMcheck-EZ

Code: 2003 IECC

File Edit View Options
D=l # B

Project Envelope

City | Abbott
Building Use
=1 YWhale
Whole B

Click to select building ty

80.1 (200

1998 |ECC
2000 |ECC
2001 |[ECC
v 2003 IECC

Geargia
Lousiana
Massachusetts
Minnesota

Mew York
Vermant

(s [-l Help
s 901 ('BQ}CJN

"84 Standard
hagdard

pace-By-Space)

S_

Title Bar
Menu Bar

Toolbar

Area

W A

Make sure the
correct code

Addition

IS chosen
Design
Document Author
Motes

]

Envelope andior Mechanical Compliance Qnly
Check this box if Lighting Compliance will not be used.

Yalid huilding use areais) must be pravided an the Praject screen.

Ervelope | TBD | Lighting | TBD

‘Chnnae the state in which the building will be located.



ASE i ] p pile (]
File Edit “iew OQptions Code Help
Proiect | Envelope Lighting KMechanical )( ! Four Main Screens
|
_/ Project Type
State
(*) Mew Construction () Addition
ity |F|i|:h|ar'u:l v|
Froject Information
Building Lse
Froject Hame ildi
(1 Whale Building  (*) Area Category (Space-By-Space) Sigm BU|Id|ng Use
0 Gearge W

Add Categary

—

Area Categary Area \ZQE

Drffice || 15349 15
2 |Corridor, Restroom, Suppart Ares || 35835 ]
Kitchen - a05 2.2

th':.-' - Cther - 340

Total Area | 20532

Richland, Wia,

g

. [}
Demgnerrc:nntral

* Whole Building
Area Category

Joe's Canstruction
George, Washington

Document Author

KRT

| Compliance Results

Motes

ing construction major rennovation
on (existing duresand existing mec

ith lighting modifie
hical equipment.

Choose the state in which the building will be located.

+ddE

Lighting




ASE L] ‘
File Edit “iew Options Code Help

x H + B2BR X2 &

Project Envelope Lighting Mechanical

N

=11 =l ashington

City | Richland |

Building Use | Construction Type

(1whole Building (%) Area Category (Space-By-Space)

[ &dd Categary ]

Area Categony Bres W A
1 | Office || 155449 15
2 |Corridor, Restroom, Support Area w || 3835 0&
3 |Kitchen »| 505 22
4 |Lokby - Other | 340 10

Froject Type

(%) Mew Construction () Addition

Fraject Infarmatian

Project Mame

Sigma 4 Office Building

70 George Washington Way
Richland, WA 99352

CesignerCantractar
Joe's Construction
Gearge, Washington

Document Authaor
KRT

Basic Information

Total Area 20532

Motes
ing construction majar rennavation with lighting modifie
on (existing fduresand existing mechanical equipment.

Ervelope | +22% | Lighting | -10%

Choose the state inwhich the building will be located.




& EZ-Casestudy.cck - COMcheck-EZ

File Edit Wiew Options Code Help

Code: 2001 IECC

e d 4 R Xi= &
Project | Envelope Lighting Mechanical

State | W ashington

Mew Tork
Marth Carolina

City

Oklahoma
Oregon
Fennzylvania
Fuerto Rico

|3

Space-By-Space)

Rhaode [=land Area A2

South Carolina

South Dakota

Tennessees Lethe 13
3833 0.8
S05 2.2
340 1.0

Total Area | 205832

Froject Type

(%) Mew Construction

Froject Information

Froject Hame

() Addition

Sigma 4 Office Building
3170 George Washington Way
Richland, WWa 99352

DesignerContractar

Joe's Caonstruction
George, Washingtan

Cocument Authar

KRET

MHotes

ing construction majar rennovation with lighting modifie
on {existing fituresand existing mechanical eguipment.

Envelope

+2d%

Lighting

Chooge the state inwhich the building will he located.




File Edit “iew Options Code Help

P LBR XiE &
Projec Envelope )Lighting Mechanical

[ R oof ][\hﬂgﬂ__}%{t W all ][ [k, s all ][ Window ][ Croor ][ B azement ][ Floor

Caonstruction Ll LEIELS Frojection
Compaonent Azzembly . Gross Area Inzulation [hizulation -Factor | SHGC |
Detailz Factor
R alue R alue

Building
| Roof 1 Mon-ood JoistRatterTr ... 20532 ft2 19.0 8.0 0.040
2 | [2-Exterior Wall 1 Metal Frame, 16" o.c. g172 ft2 10.0 0.a 0145
N [ Window 1 |Metal Frame, Double Pane Glazing: Tin... * 995 ft2 0.630 0.57 0.50
418 e Croor 1 Glazs Glazing: Cl... = 126 ft2 0.820 0.47 0.00
3P e Door 2 OpagLE 21 ft2 0,700
B | e Floor

Main Building Envelope

» Use the blue-on-white buttons at the top of the Envelope screen to
create a list of building components present in your proposed
design. Each component you select is added to the building
components displayed on the Envelope screen.

» Gross area (or perimeter) of assembly components, cavity R-value ,
continuous R-value, assembly U-factor , construction details, SHGC,
and/or projection factor are entered by the user.

Envelope

+ddE

Lighting

-10%

Feady




Envelope Screen

S E i

i : D e L

File Edit “iew Oplions Code Help

e d »

X ohe S

Project Envelope Lighting KMechanical

| Hoof || Skylight || Eut. Wadall || [k, e all || W indione || Croor || B azement || Floor |

Construction Cavity
Component Bzzembly ) G Area |nzulation
Dretails
H-\alue
Builciticy /
1 | i Roof 1 Mon-Yood Joist/R 20532 ft2 19.0

Building Components are added by clicking on these.

13



Adding Roofs — Step 1

il EZ-Casestudy.cck - COMcheck-EZ Code: 2001 IECC
File Edit “iew Oplions Code Help
O == # B X = =
Project Envelope Lighting KMechanical
| R oof _” Skylight || Eut. wfall || [k, el || W indon || Croar || B azement || Floar
Construchion Senli s
Composent Azzembly ) Grozs Area lrizulation I
Dietails
R\ alue
Building N
1 | i-Roof 1 PMonsiood JoistRatterTr. .. 'rl 20532 ft2 19.0

Step 1. Click on Roof

14



AN i

File Edit “iew Options Code Help

Adding Roofs — Step 2

nfif= **

=& ¥ L X o =
Project Envelope Lighting Mechanical

I Step 2:

| Roof || Skulight || Extwall | Intwial || windd

» Select Roof Type (different roof types

Component Aszembly and any number of skylights can be ach
added individually.)

Building .

1 > ----- Foof 1 Hliot- 20532 ft2 19.0 8.0 0.040

2 | &-Exterior wWall 1 al-Wood JnistiRafter Truss 8172 ft2 100 0.0 0.145

3|1 i Mnduw/ Non-Wood Joist/Rafter Truss ... * 9485 ft 0.690

4 = Doar 1/ Structural Slab :l-\ hd 126 ft2 LeErl

© . Looar 2\ Metal Roof without Thermal Blocks } = it L0y
6] Floar 1 \ Metal Rioof with Thermal Blocks a - 551 ft

Okher




Adding Roofs — Step 3

ASE i [ 2 i]i]: L)
File Edit “iew Options Code Help
u b oo
O EFE & B X2 &
Project Envelope Lighting Mechanical
| A oaf ]| Skylight ]| Eut. 'wfall ]l [k, W all ]| WA ird o ]l Croar ]l B azement ]l Floar ]
: Canvity Continuaus
Conztruction : :
Component Azzembly . Gross Area [nzulation [nzulation
Detals
H-value H-\alue
Bulilditig NN
1 | “-Roof1 Mon-Wiood Joist/Raftter Tr... (20532) fi2 19.0 3.0
2 | [=-Exterior sl 1 Metal Frame, 16" o.c. - oTre ft2 10.0 0.0
3| > ----- Wincdowy 1 Metal Frame, Double Pane || Glazing: Tin... * 995 ft2
4 Dot 1 Glass * || Glazing: ... - 126 ft2
5| Door 2 Cpacue - 21 ft2
B | “Floor 1 Slab-On-Grade Unheated  «||Insulation: ... - 651 ft

Step 3:
» Add square footage (In this case 20532 square feet)




Adding Roofs — Step 4

ASE i [ 2 i]i]: L)
File Edit “iew Options Code Help
u b oo
O EFE & B X2 &
Project Envelope Lighting Mechanical
| A oaf ]| Skylight ]| Eut. 'wfall ]l [k, W all ]| WA ird o ]l Croar ]l B azement ]l Floar ]
: Canvity Continuaus
Conztruction : :
Component Azzembly . Gross Area [nzulation [nzulation
Detals
H-value H-\alue
Bulilditig P e
1 | “-Roof1 Mon-Wiood Joist/Raftter Tr... 20532 #2190 3.0 \
2 | (=-Exterior vl 1 Metal Frame, 16" o.c. hd 8172 ftd 0.0 4{00/
3| > ----- Wincdowy 1 Metal Frame, Double Pane || Glazing: Tin... * 995 ft2
4 Dot 1 Glass * || Glazing: ... - 126 ft2
5| Door 2 Cpacue - 21 ft2
B | “Floor 1 Slab-On-Grade Unheated  «||Insulation: ... - 651 ft

Step 4:

» Add insulation R-Value (R-19 cavity and R-8.0 continuous in this example)




w k= i

File Edit “iew Options Code Help

L

Adding Roofs

O =& 4 R X2 &
Project Envelope Lighting Mechanical

[ Flcu:uf@ Skylight ][ Eut. "l ][ [k, W all ][ WS ird o ][ Croar ][ B azement ][ Floar
\_/

Canstruckion Eaﬁ.fit__lrl Eu:untinu_u:uus
Component Azzembly Detals Gross Area [rzLlation Irzulation
/’\H-*Jalue F-Yalue
Building 2 3 \4 )
1 | Roof 1 Mon-Yood Joist/Rafter Tr... - 20532 1 19.0 3.0
2 IfEI---E:-:teriI:ur Wzl 1 Metal Frame, 16" o.c. * g172 fi2 10.0 0.0
300 ewindow 1 Metal Frame, Double Pane  ||Glazing: Tin... *r| 995 ft2
4 s-Dioot 1 Glazs : ' ey | 122
5 i i Door 2 opamue | St€p 11 Click on “Roof” o
5 | Floor 1 slah-0n-4 Step 2: Select Roof type f

Step 3: Add square footage
Step 4. Add insulation R-Value




Skylights

» 3% of area is exempted
from inclusion in the
proposed and budget
building loads calculations

» Requirements based on
U-value (NFRC tested) or
Default U-value table

TAEBLE 102.3{1)

UVYALUE DEFAULT TABLE FOR WINDOWS,

GLAFED DOOES AND SKYLIGHTS

SINGLE | DDUBLE
FRAME MATEREIAL AND PRODUCT TYPE" GLAFFD | GLAFED
Meral withont therml break
Crperable {ncluding sliding and
swinging glass doors} 1.27 087
Fixed 1.13 0.6
Garden window 2.60 i.81
Curtain wall 1.22 n.7e
Skylisht 1.98 1.51
Site-asscmbled slopedfnverhead alazing 1.36 082
Mtk with thermal hreak
Operable (including slicling aod
swinging glass daors) L.OE 06%
Fizxed L7 Q.63
Curtain wall 1.11 .68
Skylight L.B9 1.11
Sttc-asscmbled slopedfoverhead glazing 1.25 {170
Reinforced vinyl/metal clad wood
Opcrable (including sliding and
swinging glass doors) 0.90 {157
Fized 0.88 .26
Skylight 175 1.05
Woodivinylffiberglass
Operahle (incleding stiding and
awinping plass doors) - 089 .55
Fixed 028 .58
Garden window 231 L&l
Skylight 1.47 084

ForSI: 1inch =254 mm

* Glass bleck esscmblies with mortar but withoot reinforcing or fopming shall

have 5 [-value of .60

19



Adding Exterior Walls

& EZ-Casestudy.cck - COMcheck-EZ Code: 2001 IECC
File Edit “iew Options Code Help
e d * n X E & Step 1: Click on “Wall”
Project Envelope Lighting Mechanical Step 2 Choose Assembly
| Foof || Skelight( 1 )Est.wial || Intwial || window || Door
| Step 3. Add square footage
Exterior walls, windows and CDBE;[;;':QIDH E1 Step diaddine Rovalues |
doors can be added as a total
1 || sum or each exposure can be 20532 ft2 19.0 8.0 0.040
2 || added separately g172  [f2| 100 0.0 0145
3 feincony 1 hietal Frame, Double Pane ||Glazing: Tin... * 935 ft2 0690
4 - Door 1 Glazs 'l Glazing: CI... j 126 ft2 0920
5 - Doar 2 f?’aque L‘] 3 ) 2 t 4) 0.700
B | - Exterior Wall 2 \/Aékc here to select Asse... - — 0 ft2 010
7 | LFloar 1 Waood Frame, Any Spacing L j i1 ft

Metal Frame, 16" o.c,

Metal Frame, 24" o.c,

Metal Wall without Thermal Blocks
Skruckural Masonry Wall b
Other



Adding Windows

i ] Heled i L] i |
File Edit “iew Options Code Help
el § 2R X8 &
Project Envelope Lighting Mechani
[ Roof ][ Skylight ][ Eut. Wdall ][ Irt. 'W'all(” Wfind o Oioor ][ Bazement ][ Floor ]
S
Construction Eavit_y Enntinu_n:uus Projection
Component Bizsembly Detals rozs Area [nzulation Inzulation U-Factor | SHGE Eactar
A alue B alue
Building
1| ainddane 1 1] 2 0.000 Q.00 Q.00
Metal Frame Single Pane

Metal Frame with Thetmal Break »|  Couble Pane

Woaod Frame ¢ Double Pane with Low-E
Yirel Frame b Triple Pane
Other Triple Pane with Low-E
Step 1. Choose window type
Step 2: Enter gross area (rough opening)
Step 3: Enter U-Factor, SHGC
Step 4: Projector Factor




Windows — U-Factors

Table 102.3(1)

U-Value Default For Windows
Glazed Doors and Skylights

Frame Material and Product Type Single Double
Glazed Glazed
Metal without thermal break
Operable (including Sliding and swinging
glass door) 1.27 0.87
Fixed 1.13 0.69
Garden Window 2.60 181
Curtain Wall 1.22 0.79
Skylight 1.98 1.31
Site-assembled Sloped/overhead glazing 1.36 0.82
Metal with thermal break
Operable (including Sliding and swinging
glass door)
Fixed 1.08 0.65
Garden Window 1.07 0.63
Curtain Wall 111 0.68
Skylight 1.89 111
Site-assembled Sloped/overhead glazing 1.25 0.70
Reinforced vinyl/metal clad wood
Operable (including sliding and swinging glass
doors) 0.90 0.57
Fixed 0.98 0.56
Skylights 1.75 1.05
Wood/vinyl/fiberglass
Operable (including sliding and swinging
glass doors) 0.89 0.55
Fixed 0.98 0.56
Garden Window 231 1.61
Skylight 1.47 0.84

Hengle Vame- Doz = Pame Triple Parm:

U=105 u=nss U = 5F

» NFRC tested and certified
or default window U-value
range

» Use assembly U-value

»> All windows must meet or
exceed

22



Basement Walls

Code: 2001 IECC

i EZ-Casestudy.cck - COMcheck-EZ
File Edit “iew OQptions Code Help

IR =" = B X s &
FProject Envelope Lighting KMechanical
[ R oof ][ Skyhight ][ Eut. wfall ][ [nt. “aall ][ WS ind o ][ Croor Basement |) Floor ]
— ) .
Construchian Cawity Continuous
Component Azzembly . [arozs Area Inzulation Inzulation U-Fa
Detailz
R alue R alue
Builditig
1 > ----- Foof 1 Mon-wwood JoistiRafterTr... - 20532 fit2 19.0 a.0 0.0
2 > ----- Bazement Yall 1 lick here to select Asze... - 0 fit2 0.0 0.0
3 | [=-Exterior wiall 1 §172 ft2 10.0 0.0 0.2
4| eindow 1 Solid Concrete or Masonry = 8" in... * 935 1t2 i
o I Wihclowy 2 U ==8" with Empty Cells o ft2 0.0
B i - Wihclowy 3 U =8" with Ernpby Cells o ft2 0.0
1l Door 1 CMU <=8" with Integral Insulation - .7 128 ft 04
8 1; & Bl CMU =8" with Integral Insulation 21 fte 0.7
9 | e Exterior Wall 2 0 ft2 0Ar
Other
10 | & Interior Wall 1 P — ] 2 013
11 | e Interior Wiall 2 Click here to select Lzze.. - 0 ft2 0.1
12| e Floor 1 Slab-0On-Grade: Unhested | |lnsulation; ... - GiE1 ft




Basement Walls

Basement Walls E]

Enter the specified dimensions in feet (hot inches) in the boxes provided.
Basement walls are walls that are partially or fully below grade.
lgnare portions of walls that are more than 10 1 helow grade.

@ Wall Height ity & L

Measured from the jl_
top of the wall to
the basement floor. m

@ Depth Below Grade (i) 0.0
Measured from the
finished outside grade ¥ Y

to the basement floar.

24

| Ok, || Cancel




dii EZ-Casestudy.cck - COMcheck-EZ

Adding Floors

Code: 2001 IECC

File Edit View Options Code Help
= = X 2 &
Project Envelope Lighting Mechanical
R oof || Skylight || Eut. wiall || [k, e all || WS ind o || Diaar || Bazement || Floor
: Grogs Srea Cavity Continuo
Construction : )
Compornent Azzembly D etails ar Slab [nzulation [nzulatior
Perimeter B alue B alue
- | |
_1 Slab-On-Grade should be entered in linear feet |
1 . | 20532 ft2 19.0 a.l
2 feShylight 1 Click here to select Asse. . ""l 0 ft2
3 | ~Floar 1 Slab-0n-Grade: Unheated ""l hsulation: ... - atay ft
4 > ----- Bazement Wall 1 |Solid Concrete or Masonr... - o Insulakion ft 0.0 0.0
o > ----- Bazement Wall 2 | Solid Concrete or Masonr... O 1 Fk 0.0
B | --Bazement Wall 3 |Solid Concrete or Masanr ... ¥ B 2Tt 0.0
7 | =-Exterior Wall 1 hetal Frame, 16" o.c. - al I 0.0
8 | evindowy 1 hetal Frame, Double Pane || Glazing: Tin... = | 998 4 ft
3 Loy 2 Click here to select Asse... - 0 e
10 iRy 3 Click here to select Asse... - 0 1
11 ~Dioot 1 Slass * || Glazing: C1... -] 126 ft2




Code: 2003 IECC

] Untitled.cck - COMcheck-EZ
File Edit View Options Code Help

CEE L R XE &

Project Envelope | Lighting | Mechanical |

| Roof || Skylight || Ext.wall [ Int wal

Component Azzembly
Euilding
1 | - Floar 1 lak-0n-Gracde: Unhested

Slab-On-Grade Floors

[ Consztruction Details. . J ||nsulatiu:|n:

Mo Insulation

Horizontal Insulation

L

| Wertical Insulation  »|  2ft
i 3t
s
|
A | Conkinuous
¥l —

]

Horlzontal Insulation (A + B = Insulation Depth)

_-ltlnn.nngitinn.ﬂm depth (ft.:
1Fft

(If A = B, Enter As Vertical Insulation)

=

Vertical Insulation (A = Insulation Depth)

-l

[ ak. ] [ Canicel J

ar

Valid building use area(s) must be provided on the Project screen.

Envelope

TED

Lighting

TED

Click the Acsemhbly fields to disolawy a list of assemhblv choices. "Other" assemhbly tvbes are editable.




Mandatory Interior
Requirements A Lighting Power
Requirements

Controls The building complies if its total connected power is
I no greater than the interior lighting power

Total Connected Interior Lighting
Power (805.4.1) < Power (805.4.2)

Switching

Entire Building

Partial Building




Adding Lighting

ASE i [} L il [z [} M

File Edit Wiew Options Code Help
NEH 4 BR XE S \

Project Envelope Lighting Mechanical

[ T8/T12 Fluorescent H Compact Fluorescent H HID H Incandescent H &dd Space i

A . :
Component Sihure |0 Fisture Description tj;:; EEEEE:FEE;; B allast Lag;ﬂzrier NE::E?;SDF %\Figttggee
Building

1 El---Span::e 1
o | ] i aolic Troffer | 48" T12 40wy * | Magnetic 4 - 174 1349

3 Lighting cor_npc_)nents s aolic Troffer |48 T12 400 *|Magnetic «| 2 0w 31 0

4 added by clicking on these aolicTroffer 48" T12 400 ¥ |Magnetic *| 2 0w 3 70

5 T TET T Tliorescert a0 T2 Prematic Troffer 24" T120 40wy j Magnetic j 2 j 53 il

g L TB I T12 Fluorescent 2 |E 2% 4 Prizmatic Troffer (48" T12 40w j Magnetic j ) _'

Lighting Results

Allowed Wattage 28233

LIse the Options Menu to Arrange Lighting Fitures by Spaces.



Lighting Using Space-by-Space

Future
Bath- Development
Office A: 400 ft2 Office A rooms
Office B: 850 ft2
Bathrooms: 350 ft?2 :
Corridor: 50 ft? Cgrrldor
Retail A: 500 ft? _
Retail B: 500 ft2 Retail A |
Future: 350 ft2 Retail B
Office B
Total Building Area = 3000 ft?




Lighting Options

ASE i (] O (] (] i |
File Edit “iew Code Help
N "N -0mments/Description (Envelope)
Project Em
[ T8/T12 Fluoresce ezcent ][ &dd Space ]
C ¥ Spaces (Lighting) Larnp Description B allast Larnps Per Murnber of Fiture
Exemptions and Allowances (Lighting) W attage Per Lamp Fiuture Fiatures W attage
Building
1 |5-Space 1
2 e TS/ T12 Fluorescent 1 |& 2 % 4 Parabalic Troffer 48" T12 400wy - | |\Magnetic - 4 - 174 138
3| e T8 T12 Fluorescert 6 B 2 % 4 Parabolic Troffer (48" T12 4w - | Magnetic - 2 - 31 il
4 e T& S T12 Fluorescert 3 |C 1 x 4 ParsbolicTroffer 48" T12 40y - |[Magnetic - 2 - 5 ‘0
5 e T& i T12 Fluorescent 4 |D 2 % 2 Prismatic Troffer  |24" 7120 40w - | Magnetic  * 2 - 23 70
B | e 131 B i : 48" T12 400y *||Magnetic - 2 11 70
Lighting Options:
e Spaces
 Exemptions and Allowances
Allowed Wattage 28235 Proposed Wattage 186
Envelope | TBD Lighting | -10%

Feady




ASE i '
File Edit “iew Options Code Help
e d 4 B X 65

=

Project | Envelope | Lighting | KMechanical
[ T8/T1Z Fluorezcent ][ Compact Fluorezcent ][ HID ][ Incandeszcent (” Add Space _] >
Lamp D escription L P Murber of Fit E ti
. . - amp D' escription amps Per umber o ltLre xemphian
it Fiature 1D Fisture Description R e B allazt Fichuie Fictures Waltage
rescent 1 |& 2 4 Parabolic Troffer (48" T12 40w * | [Magnetic 4 b 174 1349 Mot
rescent 6 B 2% 4 Parabolic Troffer 458" T12 40wy ¥ || Magnetic 2 hd 31 70 [one
rezcent 3 |G 1 x 4 ParsholicTroffer 48" T12 40y ¥ | [Magnetic 2 - 3 70 Mone
N N ————
rescent 4 |0 2% 2 Prismatic Troffer | 24" 7120 400 j hagnetic Mone Exemption b
rescent 2 E 2 x 4 Pristatic Troffer (48" T12 40w j Macgnetic Special Medical/Dental/Research dllowance b
Professional Sports Arena Playing Field
izallery MuseumnMonument Exhibits
Lighting in Residential Dwelling Units
Emergency Lighting {Aukomatic Conkral)
£ [ ¥
Allowed YWattage 28235 Proposed YWattage 31186
Ervelope | +22% Lighting | -10%

Feady




Mechanical Requirements

Simple Systems (Section 803.2) Complex Systems (Section 803.3)
803.2.1 - Heating and cooling 803.3.1 - Heating and Cooling
loads Loads
803.2.2 - HVAC Equipment 803.3.2 - HVAC Equipment
Performance Requirement Performance Requirement
803.2.3 -Temperature & 803.3.3 —-HVAC System
Humidity Controls Controls
803.2.4 - Hydronic System 803.3.4 — VAV Systems Serving
Controls Multiple Zones
803.2.5 - Ventilation 803.3.5 - Ventilation
[ =conomizers 803.3.6 - Duct and Plenum
803.2.7 - Shutoff Damper Insulation and Sealing
Controls o :

803.3.7 - Piping insulation
803.2.8 - Duct and Plenum .
Insulation and Sealing 803.3.8 — System Completion

803.2.9 - Piping insulation



Mechanical

k= i ‘ = * e =5 k= o nli[= ** [k |
File Edit “iew Options Code Help
O = X e &

Project Envelope Lighting

[ HWALC System ][ Flant ][ W ater Heating ]

Conporert | ey | (Tt | Ppel | o
Buildirig

1 | e Water Hesting 1 2 iClick here... J
2 | [F-HWAC System 4 1

3 - Rooftop Packaged Heat Py Select. . j Select... j

4 | [=-HwAC System 1 1

a --Rooftop Packaged Hest Py =63 kEtuh j Ajr-Cooled j

B |=-HvAC System 2 7

F - Rooftop Packaged Heat Pu =63 kEtuh j Ajr-Coaled j

8 | =-HvAC System 3 2

g ---Rooftop Packaged Hest Py =00~ =135 k... j Ajr-Coaled j Ajr Economizer J

The Mechanical section generates a customized list of mandatory
requirements applicable to the mechanical components you identify.

Ervelope | TED Lighting | -10%

IIse the View Menu to display Reguirements.




Compong

Buildifg

= HY AL System 4

frs Fooftop Pac

=-HYAC System 1

--Rooftop Pac

= HYAC System 2
B b Fooftop Pac

=-HYAC System 3

(o T T e o [ S S I 1 T L5 T

2 Fooftop Pac

File Edit View Options Code Help
el

' Project || Envela

[ HvACSystem || F

HVAC System

HWALZ Equipment Type:
Heating Equipment Type:

() Maone

() Central Furnace
() Duct Furnace

() Hydronic or Steam Coil

() Heat Pump

() Radiant Heater
() Unit Heater
() Other

Zoning Categany:

Sinagle Zone

Cooling Equipment Type:
(%) Mone

() Field-Assembled Di
) Hydronic Coil

aystem

() Packaged Terminal D Linit

() Rooftop Package D
() Split D System
() Other

Ferimeter System

Ferimetar System

LInit

L OF. || Cancel |

LIse the View Menu to display Reguirements.

Envelope

TED

Lighting




Mechanical

i i i (] i |
File Edit “iew Options Code Help
DEE * B X s &
Project Envelope Lighting | Mechanical |
[ HYAC System ][ Plarnt ][ Wwiater Heating J
. E quipment Fuel Type/ Condenzer Supsztem
e s I]uanht;( Capaciby ¥ Heat Source Type Details
BEuilcling
‘. Water Heating 1 2 Click here. .. -
2 | E-Hv AL System 4 1
3| P e Rooftop Packaged Heat Pu Select... j Select. .. j
4 | [=-Hv AT Syatem 1 1
8 | F R Rooftop Packaged Heat Pu ES kBEtum - Ajr-Cooled -
B |[=-HwWaAC System 2 E <65 kBtuth Bir Cooled
7l b Rooftop Packaged Hest Py ==£5 - <90 kBtu/h Evaporatively Cooled
8 |[=-HVAC System 3 2 ==00 - <135 kBtuj/h Groundwater Coupled
8| e Fooftop Packaged Heat Py =135 - <240 kBtu/h wiaker Cooled ZONOMmiZEer J
==240 - <760 kBtuth
==7a0 kBtulh
Envelope | TED Lighting | -10%

LIse the View Menu to display Requirements.




ﬂ'i"Untitled.cck - COMcheck-EZ Code: 2001 IECC
File Edit “iew OQptions Code Help

Dl $ 2R X2 &

. Project | Env Lighting | Mechanical |
[ HYAC System Plant Ww'ater Heating ]
Carmnanett Quantit E quipment Fuel Type/ Condenser Sustemn
- - i Cleal Souice Detailz

Plant Equipment

Buildinig

Flant Equipment Type:

Boiler Type: Zoaoling Plant Twpe:
{7 Hot YWater () Condensing Unit
() Steam 3 Wwater Chiller
Vet (%) Mone {*) Mone =

L k. J [ Cancel ]

Ervelope | TED Lighting | TED |

| lcg tha YVWiaw Moo ta dicralay Badriirermants
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] [ - 4 pde (3]
File Edit “iew Qptions Code Help
CeEd £ BB X & &
| Project || Envelope || hanical
[ HWAC Spetem ] Flart [ Wwiater Heating ]
Equiprnent Fuel Type/ Condenzer System
Sl ST Capacity Heat Source Type Detailz

Builditig
1| water Heating 1 2 ( Click here. ]
2 | E-HYAC System 4 1 . . . S |

- : et Service Water Heating Details |}{|
3 -Rooftop Packaged Heat Py i ——
1 | - 1 . .

= H:‘-.-".ﬂ-.C S [] Swstem Has a Circulation Pump
2 Rooftop Packaged Heat PU =65 :
B | &-HYAC System 2 T [ ] Heat Trace Tape Installed in the Sypstem
7 ‘. Rooftop Packaged Heat Pu =5 .

Help OF. Cancel

8 | [E-HVAC System 3 2 L J [ J
9 i...Rooftop Packaged Heat P =O0==Too R, T Gl R Ajr Economizer _I

Envelope TED Lighting 0%

lse the View Menu to display Reqguirements.




Mandatory Requirements in COMcheck Software

» Requirements Checklist generated automaftically based on input
applicable code
building location

Parder Mudidr

Envelope Compliance Certificate
2001 IECC
COnkhecdEZ Sofrmare ¥eravd 1D Pelea 1

Section 1: Project Brfoomation

e o/ Al Leakage, Component Certification,
e ot B and Vapor Retarder Requirements:

All joints and penetrations are caulked,
gasketed, weather-stripped, or otherwise
sealed

Sedion ' Ganeral I oanadiom

Eanbdidy Locanod ([ for ereatier dan).
Chsare Xode.

Heapdg Degree Daya (ba By degreea
Cooolidg Degrae Daya (Base By degreea
Progece Typs2.

' od doeze ¢ Y@l Raps,

1. &l ot dod pedRrrancdd e caulked, gadeened, weaker-Anppd, or oermae Raled.
Widdomeg, dooed, add Apghie carnfied 39 aend; 12akage reqUuddside.

|
|
| atr Leakare, Compoment Cortrkation, and ¥apor Retarckr Requirements
I
|
| Contyeod 2dt R-vialuea = U-facrora labeled ag cernfued.

38



&l EZ-Casestudy.cck - COMcheck-EZ

2R Edit View Opltions Code  Help

[ ey |+ ® = %

CIpen... Ctrl+0 F =
ghting Mechanical

Cpen Hecent »

i st e et
Save T '

E qui Preview and Print reports
Save As... Quantity %

Be sure to save your project

FPage Setup... /’/
Frint Preview. .. / 2

Print Report... Cirl+P 1
Save Repoart... it Pu Select...
1

Exit P =55 kBtuh
B | [=-HWAC System 2 7
7 | ¢ -Rooftop Packaged Hest Pu =55 kEtuh
§ | =-HYAC System 3 2
g --Rooftop Packaged Hest Pu ==80 - =135 k




Need Help?

|

1 =

e S

Project Envelope Lightin About COMcheck-EZ..
[ HWALC Spztem ][ Flant ][ Wiater Heating ]

E quipment Fuel
Capacit Heat

Component Huantity

Back Farward nt

Lontents ||ﬂl:|E-':-: ] ﬁearch]

COMcheck-EZ

P COMcheck-EZ
2] Table Columns and Rows
% E"EIT‘;Z’;LL You can use COMeheck-EZ2™ to demonstrate that your commercial or
= v high-rise residential building design complies with the 2000 Edition of
2] Wiew Menu
: Ootions Menu the International Energy Conservation Code (IECC). COMeheck-£E7
@ Op
7] Contest Meru Includes a software method and a manual method for demonstrating
2] Code Menu compliance.
2] Help Menu
2] Project Sereen The COMeheck-E2 software provides a highly flexible way to
+ @ Envelaps Screen demonstrate compliance with minimal input. The envelope section

+ @ Lighting Screen

- @ Meshanizal Soreen allows tradeoffs between envelope components, including roofs, walls,
1@ Buiding Lise Types wilndowis, floors, and skylights. The lighting section enables you to
+ @ Mardatory Fequirements quickly determine if your lighting design meets interior-lighting power

limits. The mechanical section enables you to assemble a customized
list of code requirements that are applicable to the systems and
equipment inyour building.




COMcheck-EZ Software
Case Studies




*Sig

ma 2 Bldg.

Floor Plan
193.6'
A A
) Office Office Office Office Office Office Office Office Office Office Office )
Office Office Office
Office Office | Office | Office | Offce = Offce = Office = Office Ofice  Ofice = Office = Office | Ofice = Office  Ofice = Ofce Office
Office
Offce F%Jg% Office | Office | Ofice | Office | Office Office Office | Office | Office | Office Office | Office | Office &gg% Offce
2 Office
Offce Janitorial
VensRR | ofice | ofice = Ofice | Ofice - Becticl | Ofice = Ofice = Ofice | Office | Offce <
Office =
Office \Women's RR Conference
Office | Office | Office | Office Women's RR Conference | Office | Office | Office | Office | Office
Closet Office
Office
Office Office Office Office Office Office | Office Office Office Office of )
v N ice Office
Office / ‘
f : io Lobby
Window/ Door Schedule 2| ome
DL)| 6 x 7 Glass Entry Door - single pane tinted 3 l j i
D2) |3 x 7' Opaque Entry Door 1
<« %> W1)| 30"x4%6" aluminum, double paned, solar bronzed tint | 48 <« ¥ >
W2) | 80" x 70" aluminum, double paned, solar bronzed tint | 4
W3) | 60" x 70" aluminum, double paned, solar bronzed tint | 3




«Sigma 2 Bldg.
Building Envelope

Roof: 20,532 sq.ft. Wood truss R-19 Metal Door: 21 s.f. U-value .70

Insulation Floor: 20,532 sq. ft./681 linear

Exterior Walls: 8172 sq.ft. 2 X 4 Metal :ﬁ:&:t?;?ated slab on grade, no
Frame at 16” O.C., R-10 Insulation

Walls Perimeter = 681 In. ft. 2 Storage Water Heaters,

Electric, 80 gal. capacity

Windows: 998 sq.ft. Metal Frame,

double pane, tinted, U-value .69, Activity Areas
SHGC-Value .57, P.F. .50 Office: 15,849 sq.ft.
Window/Wall Ratio = 12% Halls/Corridors/Transitions:
Glass Doors: 126 sq. ft. Clear Glazing, 3338 sq.ft.
U-value .92, SHGC-Value .47 Restrooms: 500 sq.ft.
Kitchen: 505 sq.ft.
Lobby: 340 sq.ft.




«Sigma 2 Bldg.
Lighting Plan — Existing Lighting

96.6"

193.6'
10>
= F - = - mF ok mF mF mF ﬁ
TNA
o A Office o aOfficea | [eOffices|| & Officea A Office A AOfficer | [80fficé| 4 Officea A Office & A Office A AOffice A al
Office ofice | o office |
moA D o o o o o o o o o m| * |*
A A A A A A A A A ] A A A A A A A A A. I
Office Office Office Office Office Office | Office Office Office | Office | Office | Office Office |  Office Office Office Office
A b} A A A A A A Office o A A A A A A A A B A I
A A
" oA Bl |2 . . ’ ’ : ’ ol s oI I : g o
Office Rog Office Office Office Office | Office Office bN Office | Office | Office | Office Office |  Office Office @)’g o | Office |
A D] A A A A A A A A A A A A A A N
b o] ol ] b b bl b} b} bl ol Office |
P O;CE D] A A A A A A Jaritoil A A A A A = '
| -E -E .
A MenSRR | ofice | Office | Office  Office 2 P Electicl | Office | Ofice | Office | Office | Office L 1=
- A A A A A A @ @ @ A A A A A Office N
Office | ®  Women'sRR Conference ol E ] A |
A A A A A A E A A A A A
A Office | Office | Office | Office Women's RR Conference | Office | Office | Office | Office | Office N
A 5| Closet™" A A A A A A ] A A A A Ay Offce |
Office D] bl b by ] ] o] D D! D! 2
A
_ . b |
i 2 Office A Office 4 » Office AOffice s | aOffice a Bifice® | Difice?] | A Office a aOfficen | a ffces) A Al
o] Office | 1 Office |#
A m
3 F F F F F A A
Office Lighti Schedul # ) |
A RERENEN Ignting ocheaule # F
bJ ; 2'x 4' - 3-lamp F32- T8, ParabolicTroffer, . L @obb
A Kitchen A | Slectronic ballast, br-level switching, 83 nominal input watts | 174 & Office "
Office AlIAL LA (A 2'x 4' - 2-lamp F32- T8, Parabolic Troffer
Pl F electronic ballagt, bi-level switching, 59 nominal input watts | 31 F
s —€— 1' x 4' Parobolic Troffer w/ 2 $E32) - T8 lamps, 5
electronic ballast , 59 nominal inpUt watts
@ 2'x 2' -2 lamp F32 - T8 Prismatic Troffer,
electronic ballast, 59 nominal input watts 53
<366 —> 2' X 4' - 2-lamp F32- T8, Parabolic Troffer , <366 — >
electronic ballast, bi-level switching, 59 nominal input watts 11
= 18W compact fluorescent exterior down lights 29
120.6



-Sigma 2 Bldg.
Mechanical Plan

Unit6

Canmier Heatpunp

Rooltop Pac

CO0I|
Heau%

q Unit

City=7-12tons

=88000 Bty

Bectic Resistance Heat

Unit 10

Canier Heatpunp

Roottop Pac

C00|I
I-Ieau%
Aiflow=

d Unit
City =2-1/2 tons

=30,000Biufr
CAv

ra
%

Unit5

il %”%n
op#g?)cR un
Coollng Qutput=7-L2tors
HeaUrgO%n =88,000 Biuhr

g@#@ggﬁ,?ﬁw

mier Heal

Rog&‘eTop Packanpd Unit
Cooling Output =5 tons
I-Ieatlng()z%\ =58,000 Biuhr




-Building Section

R-19 Batt insuiationw/ R-8 rigid insulat ion

metal truss /
plemm/, |

:
oy

N ©

© aluminum, double gazed, tirt ed vindow
i 3-12" Metal Framing (16" oc.)
- R Batt insulation

4" unheat ed, uninsulat ed slab M




Overhang/Projection Factor (PF)

PF=A/B
PF=0.5



Red Mountain Feed & Irrigation

"8 Red Mountain Feed & irrigation S

o —— ——




*Red Mountain Feed & Irrigation

B 250" o 250" o 250" o 250"
HAY STORAGE
k9 k9 ‘
OFFICE GROOMERY
12'-3
— \I
4 WINDOW 3'x7' DOOR
’ e ] | o o
- - @

o]
o)
o
a
<
w
I
&
>
o

n
o
o)
o)
[a]

- 4 - - 4
| E— | E—
(2) 5'x5' WINDOWS (2) 5'x5' WINDOWS




Inside Office/Bathroom

Storage

50



15"-0"F" LT LWL L [
i puikhinnn N snnnndinns

Exterior Walls: 3,954 sq.ft.

»10’ High: R10 between girt & metal wall + 2x4 R11 metal studs,
0.071 u-factor, heat capacity=1 (2,176 sq. ft.)

»5’ High: R10 between girt & metal wall (928 sq. ft.)

12'-0 15/16"

OPEN

I
|

g8'-0" 50'-0" 20'-0"




Walls

52



Lighting




-Red Mountain Feed
Lighting Plan

25'-0" 25'-0 25'-0" ‘ 25'-0"
HAY STORAGE 200"
OFFICE BATH GROOMERY
2 Nininini
150"
\ Il Il || I \ [
= |
4" WINDOW 3'x7" DOOR
u | 140" |60 | 20'-0"
o
o
o
[a]
[a]
oy
] ] ] 1 ] ] | 1 |z 200"
w
>
O
lal
o
[]
\ ]| ]| ]| ] ]| ]| ) ]| | 8
s sy
b b
—| —

I

(2) 5'x5' WINDOWS

| A

(2) 5'x5'° WINDOWS

Lighting Schedule

8’ Industrial Fluorescent, 2 F96T12 Slimline Lamps & Energy Saving Magnetic Ballast

43 Fixtures, 173 watts/fixture

2'x4” Troffer 2 F32T8 lamps and GEB, 6 Fixtures, 59 watts/fixture



Heating System

Pellet Stove

55



-Red Mountain Feed
Building Envelope

Roof: 5,000 sq.ft. Metal w/1”
Styrofoam thermal block, R-13
Insulation

Exterior Walls: 6,397 sq.ft.

Windows: 144 sqg.ft. Metal Frame,
double pane, tinted, U-factor .75,
SHGC .88, PF .33

Glass Doors: 42 sq. ft., Metal Frame,
U-factor .92, SHGC .87, PF, .33

Window/Wall Ratio = 2.9%

Doors: 100 sqg. ft.Overhead Metal, U-
value .60, other metal-42’, u-value 1.20

Floor: 5000sq.ft./300 linear feet,
unheated slab on grade, R10 2’
vertical



Other COMcheck Compliance Tools

Prescriptive Approach

» Simple, fast and easy
» Generally most stringent

* Requires minimum input

» Based on climate and
WWR

» Uses a prototype building

@ Printed guides on
www.energycodes.gov

@ Iﬂ] COMcheck

Package Generator




COMcheck Printed Guides

@ Pick the appropriate package based on WWR, @ Print out and complete the
Zone and code Prescriptive Package Worksheet,
sign, and submit
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COMcheck Printed Guides

Complete the Lighting Application Worksheet Print out and complete the
Prescriptive Package Worksheet,
sign, and submit
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COMcheck Package Generator

2 COMcheck Package Generator - Microsoft Internet Explorer QE]E|
User Name: Password:
i o) .
Vi COMcheck  Login
PACKAGE GENERATOR . :
i Forgotten Password? | Register (optionall @
Lintitled -- Code: 90.1 ('39) Code
STEP 2: Building Information o) Start Over
F

Construction Type: | Office w

Select the building use type for vour building. Note: Mixed-use spaces (spaces that are both residential and non-residential)

are not supported in COMcheck Package Generator, please use the COMcheck-EZ desktop application.

Mumber of Stories: |1

Enter the number of above-grade stories.

Conditioned Floor Area: [ 1000

Enter the number of square feet of conditioned floor space.

Glazing Area: Up to |15 % of the wall

Enter the maximum glazing area, defined as the gross area of windows and glazed doors divided by the gross wall area

expressed as a percentage.

MEXT ®» STEP 3: Sefect insulation and window U-factor fevels 3
< >

« Previous 1 @ 3456 Next»

;EI Caone %J Local intranet




COMcheck Package Generator

2 COMcheck Package Generator - Microsoft Internet Explorer E@E|

User Name: Password:

l'r‘p/ COMcheck packaGE GENERATOR > Login

i Forgotten Password? | Register (optionall
Lintitled -- Code: 90.1 ('39) Code @

STEP 3: Insulation and Window U-Factor Levels o) Start Over

-~

Select yvour desired assembly types from the pull down selection boxes in the "Assembly Type" column, enter
insulation R-values and window U-factors to consider and let the program generate packages that will meet the
specified code. There may not always be available code-compliant packages for the values yvou initially specify.

Roof All-wood Joist/Truss v 19, 25, 30 0

Wood-Framed v 11, 13 0

Floor All-Wood Joist/Truss » 11, 19 0
Basement Mo Basement o

Window 0.70 0.4, 0.5, 0.6, 0.7

« Previous 12 @ 4 5 6 Next »

(B
g

%J Local intranet




COMcheck Package Generator

2 COMcheck Package Generator - Microsoft Internet Explorer

User Name: Password:

l;‘p/ COMcheck packace GENERATOR  Logn

i Forgotten Password? | Register (optionall
Lintitled -- Code: 90.1 ('39) Code @

STEP 4: Choose a Package o) Start Over

Click on the radio button to the left of the package vou want to select and click "Next” to continue to Step 5.

Compliance
Package

SHEC-
& 1. R-19 R-O R-11 R-0 U-0.70 070 R-11 R-0

Packages 1 -1of 1

NEXT » STEP 5: Enter comments or modify R-values and U-factors

W Previous 123 @ 5 6 Next »

&] Done %J Local intranet
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